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flashes are transformed to match the lower spatial resolution of the GLM (compared with NALMA). This 120 causes some "smearing out" and some merging of NALMA flashes but the overall flash rate is basically 121 unchanged. The GLM proxy data algorithm creates "proxy pixels" and the flash-clustering software 122 converts these into "proxy flashes". Using this intercomparison methodology, the GLM proxy flashes are 123 composed of merged LMA 15% of the time. In other words, there are roughly 15% fewer GLM proxy 124 flashes than LMA flashes. Each GLM proxy flash location is determined by the amplitude-weighted 125 centroid of the groups/events. GLM proxy flashes are gridded to a 0.08° x 0.08° grid which approximates 126 GLM resolution and 1 and 5 minute flash count total grids (FLCT1 and FLCT5) are calculated each minute 127 to produce flash rate density products (FRD). The VILFRD formula is subjectively determined in order to have a trackable product that relies more on 1) The total lightning flash rate (as calculated from the 1 minute GLM proxy FRD) from the time 186 period, t, is binned into 2 minute time periods and averaged. 2) (Table   210 3 around the footprint of a tracked storm cluster at each time step to assign reports to specific clusters. Storm 233 report distance is defined as the maximum distance from the storm cluster's footprint edge that a storm 234 report can be associated with that storm. This distance is set to 5 km ( implemented. This binning begins at the time of the first report. Any report grouped into this bin counts as 259 a single event and the time of the first report within the group is used for any calculations.
260
The window for jump verification is the time window (default length of 45 minutes; Table 1) (Table 2) are tested. The larger scales are less likely to split apart a cluster that would naturally be considered as one entity 337 although it may consist of multiple updrafts. In order to evaluate flash rate threshold and sigma-level, an 338 optimal scale needs to be selected. Scale 5 (minimum areal size of 162 km 2 ) is selected based on the balance 339 of a high number of verified jumps per cluster (0.3, Compared to all the tunable parameters listed in Table 1 , the combined effect of the flash rate threshold 347 and sigma-level show the most promise in improving the LJA performance as evaluated by POD and FAR. Two similar yet different verification methodologies are explored for this study. (Table 4 ). additional information on the intensity of storms not only over land, but also in data sparse regions.
403
One of the key points of this study is the testing of various spatial scales in storm tracking. Table 2 404 documents these various scales. As is noted, results differed based on spatial scale. A large part of this The automated tracking employed in this study identified more storm clusters in the same event database 421 at each spatial scale (Table 1) overlapping.
431
For both verification methodologies, the increase of the flash rate threshold reduces the number of 432 jumps. In turn, this change decreases FAR (jumps are not identified until they reach a higher flash rate) 433 and POD because many severe events are counted as missed events due to no jump or forecast being issued.
434
The change in FAR and POD are most notable at smaller spatial scales. Flash rate threshold changes, 435 independent of sigma-level, weakly influences the skill score metrics more using the Schultz et al. 436 verification methodology. 437 Finally, it is important to determine how this LJA system can be applied to real-time operations utilizing 438 hemispheric lightning coverage with GOES-R GLM, as the launch of GOES-R approaches,. 
